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tendency so that the ship, heeling to leeward, merely rose and fell to the
wave motion. The introduction of mechanically propelled vessels, with-
out steadying sail area, necessitated greater thought being given to
anti-rolling measures and modifications to the under-water shape of deep
seagoing ships were followed by the fitting, in about 1870, of bilge keels
in addition to the bar keel then customary. While fairly efficient in the
reduction of rolling in heavy weather, bilge keels are not nearly so
effective in moderate weather. They involve a definite drag on the
propulsive power, amounting to approximately a quarter of a knot for
a 10-knot ship rolling moderately, and to much more when the ship is
pitching and a vertical component is introduced.

Stabilisation has also been attempted by means of anti-rolling tanks
in which the flow of water between large tanks placed athwartships was
controlled to produce aperiodic effects. Such anti-rolling tanks were

Fig. 11.34.   Bilge keels assist in reducing the amplitude of a ship's roll but
also reduce the ship's speed particularly when pitching causes the introduction
of vertical components.

originally tested out in a British warship at about the same time that
bilge keels were first being fitted, but while a certain measure of stab-
ilisation was effected under favourable conditions, the flow of water from
tank to tank was most difficult to control, and under unfavourable
conditions synchronism of water oscillation and the ship's rolling period
occasionally obtained, resulting in an increase instead of a decrease of
the amplitude of roll. A later form of anti-rolling tank was introduced
in the early years of the present century by a German engineer, named
Frahm, utilising two main tanks of inverted syphon type, one on either
side of the ship, having a restricted communicating channel. The flow of
water between tanks was controlled by air valves from above, and such
tanks were found to be a great improvement upon the earlier types.
With all types of anti-rolling tanks, however, the stabilising effect lags
considerably behind the actual rolling of the vessel, and the inter-relation
of the periods of the ship, the waves and the flow of water to produce
the stabilising effect is too complicated and unpredictable to produce
really satisfactory stabilisation, though partial suppression is often
possible.

The gyroscope as a ship stabiliser

In the gyroscope, however, we have a ready means of determining
immediately when the initial rolling movement of a vessel begins, and
also a means of stabilisation, either by control of a larger gyroscope
which can exert a couple to counteract the roll, independent of gravity,
or by the control of stabilising fins projected under water from the sides
of the ship, and oscillated, in a manner similar to that of the horizontal
rudders of a submarine, or the ailerons of an aeroplane, to produce the
stabilising effect. In this latter method, utilising gyro-controlled stab-
ilising fins, it will be appreciated that stabilisation can only be effected
when the ship is making way through the water so that the action of